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A B S T R A C T
Fibrodysplasia ossiﬁcans progressiva (FOP) is a rare genetic disorder characterized by heterotopic bone
formation within skeletal muscles, ligaments, tendons, and other connective tissues that affects one in 2
million people. By 10 years of age, patients with FOP frequently experience fusions within the axial skel-
eton, with subsequent ossiﬁcations throughout the appendicular skeleton. Any type of trauma or inﬂam-
matory process can lead to heterotopic ossiﬁcation. These ossiﬁcations can affect themuscles of mastication,
limit mandibular movement, and restrict inter-incisal opening. This case reports a 22-year-old male patient
with FOP who had poor oral intake because of a 0-mm incisal opening and no interdental or
maxillomandibular spacing to allow oral feeding. The patient was referred to our department for uni-
lateral molar extractions to help facilitate oral tube feedings. The procedure was completed in the main
operating room under general anesthesia using standard instruments and a surgical drill. The patient un-
derwent routine postoperative healing, has 2.5 cm of posterior maxillomandibular spacing, and reports
improved oral intake. This case illustrates that patients with FOP and a poor nutritional status as a result
of limited, or nonexistent, mandibular movement may undergo dental extractions under general anes-
thesia to help facilitate oral intake.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Fibrodysplasia ossiﬁcans progressiva (FOP) is an extremely
rare genetic disorder characterized by heterotopic bone formation
within skeletal muscles, ligaments, tendons, and other connective
tissues. It has an autosomal dominant inheritance pattern, with an
incidence of approximately one in 2 million people. Most cases are
caused by spontaneous mutations within the ACVR1 gene, which
is associated with the activin A receptor, a bone morphogenetic
protein receptor [1,2]. The only obvious clinical sign of FOP at birth
is malformation of the great toes. Other signs and symptoms begin
to appear later in the ﬁrst decade of life [2,3].
The most frequently encountered manifestations of FOP typi-
cally begin before the age of 10 years, and include ossiﬁcations, or
fusions, within the axial skeleton and eventual appendicular skel-
eton [1,4]. These ossiﬁcations tend to follow a top-down (cranial-
caudal) pattern. Any type of trauma, inﬂammation, or infection can
cause formation of heterotopic ossiﬁcations. Patients with FOP may
also experience limited mandibular movement secondary to any of
the following: ossiﬁcations within the muscles of mastication, ky-
phoscoliosis, thoracic insuﬃciency syndrome, and restrictive lung
disease. The median age at the time of death is approximately 40
years of age, with cardiorespiratory failure being the main cause of
death [5,6].
Practitioners within the dental or oral and maxillofacial surgery
(OMS) community may evaluate and treat patients with FOP that
experience various limitations of mandibular movement. Only a few
previous studies have reported techniques and protocols for dental
and surgical procedures among patients with FOP. These studies have
included patients with a restrictedmaximum incisal opening, ranging
from 0 to 30 mm [3,7–9]. In this current study, the patient pre-
sented with a maximum incisal opening of 0 mm, with no detect-
able clinical mandibular movement.
2. Presentation of case
The patient is a 22-year-old African American male patient with
a previous diagnosis of FOP. The patient had a history of signiﬁ-
cant scoliosis, multiple prior fusions throughout the spinal column,
and resultant restrictive lung disease. The patient’s pediatrician re-
ferred him to the Oral and Maxillofacial Surgery Department at the
University of Illinois Chicago for the extraction of all molars on one
side to help facilitate oral tube feedings. Because of the long-term
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lack of temporomandibular joint (TMJ) mobility, the patient
was becoming increasingly malnourished, with subsequent signiﬁ-
cant weight loss. On examination, there was no interdental or
maxillomandibular spacing to allow adequate oral intake of foods
or supplemental shakes (ie Ensure, Boost, etc). On panoramic review,
the TMJ appears unaffected bilaterally with normal joint space.
Therefore, limited TMJ mobility was likely due to ossiﬁcation of the
muscles of mastication. Ideal panoramic imaging was unattain-
able secondary to the patient’s severe scoliosis and poor posture
(Figure 1). After a discussion with the patient and his family, it
was decided that the left maxillary and mandibular molars (teeth
#14, #15, #16, #18, and #19) be extracted to increase spacing in
the posterior oral cavity to facilitate oral tube feeds (Figure 2).
The patient met with a pediatric anesthesiologist at the Univer-
sity of Illinois Chicago and was planned for surgery in the main op-
erating room under general anesthesia. Because of the scoliosis and
restrictive lung disease, all preoperative planning was coordi-
nated between the pediatric anesthesia and OMS surgical services.
On the day of surgery, the patient was placed on the operating
table before sedation. The patient conﬁrmed a comfortable, supine
position, and all pressure points were appropriately padded to
prevent further ossiﬁcations. Per the anesthesia team, the patient
underwent slow mask induction via inhalation agents of nitrous
oxide and sevoﬂurane. Following conﬁrmation of air exchange via
face mask ventilation of the patient by the anesthesiologist, the
patient was intubatedwith a nasotracheal tubewithout complication.
Once the airway was secured, the OMS service began the molar
extractions. Four milliliters (mL) of 2.0% lidocaine with 1:100,000
epinephrine was used in the posterior maxilla and mandible to aid
in local anesthesia and hemostasis. A buccal sulcular incision was
made around teeth #14, #15, and #16, with an anterior releasing
incision made adjacent to tooth #14. A buccal, full thickness mu-
coperiosteal ﬂap was reﬂected. Buccal alveolar bone was removed
with a surgical handpiece using a crosscut ﬁssure bur and copious
irrigation. The teeth were then sectioned, elevated, and extracted
in routine fashion. The buccal alveolar bone was further reduced
to increase spacing, with attention to the maxillary sinus to prevent
any oral-antral communication. After appropriate curettage and bone
ﬁle, the surgical site was thoroughly irrigated and closed with 3-0
chromic gut sutures. Subsequently, a buccal, sulcular incision was
made around teeth #18 and #19 with a distal-buccal hockey stick
releasing incision. Again, buccal alveolar bone was removed with
a handpiece using a crosscut ﬁssure bur and irrigation. The teeth
were sectioned, elevated, and extracted. During the extraction of
tooth #18, a small, 2-mm piece of distal root was left owing to the
proximity of the inferior alveolar canal.
The surgical procedure was completed, and a nasogastric tube
was used for gastric emptying to prevent aspiration. The patient was
allowed to awaken from anesthesia and was extubated in the op-
erating room without complication. After appropriate recovery in
the post-anesthesia care unit, the patient was admitted overnight
for observation. The patient was discharged home the following
morning.
3. Discussion
FOP is a rare genetic disorder that presents with a wide spec-
trum of diﬃculties that are concerning for medical and dental
management of patients with this disorder. Heterotopic bone for-
mation begins in the axial skeleton and spreads to the appendicu-
lar skeleton in a cephalad-to-caudal pattern. Patients frequently
experience spinal fusions leading to kyphoscoliosis, costoverterbal
malformations, and ossiﬁcations of intercostal muscles, ulti-
mately causing death from thoracic insuﬃciency syndrome and
pneumonia [5,6].
In addition, patients with FOP present with diﬃculties in dental
management, both from a practitioner and a patient standpoint. The
root of these problems stems from diminished manual dexterity by
the patient and limited incisal opening. Heterotopic bone forma-
tions within the phalanges of the hands impinge on the dexterity
needed for adequate oral hygiene, thus leading to increased dental
caries and periodontal disease. Later in the disease process, pa-
tients also frequently experience decreased mandibular move-
ment and limited incisal opening. Although the TMJ can be affected
by heterotopic bone formation and subsequent ankylosis, more com-
monly the limited opening is caused by ossiﬁcation within the
muscles of mastication (eg masseter, temporalis, medial, and lateral
pterygoids) [10]. With this said, preventive dental treatment plays
a pivotal role in maintaining good oral and dental health. Further-
more, care must be taken during routine dental treatment to prevent
further ossiﬁcations within the muscles from forced opening or an-
esthetic injections [8–10].
This patient was initially referred for extraction of molars, not
because of caries, but rather, inadequate nutritional intake. The
patient presented with nomissing teeth (except tooth #17), minimal
interdental spacing, no overjet, and no incisal opening (Figures 3,
4). This lack of spacing prevented the adequate oral intake of
ﬂuids and nutrition. The patient was noted to have unintentional
weight loss over the past several months. Possible treatment options
included temporary nasogastric feeding, placement of a gastros-
tomy tube with the risk of abdominal and gastric ossiﬁcations, or
removal of posterior dentition. By removing the maxillary andman-
dibular molars on one side, the patient would have improved spacing
for oral intake. The risk of adverse effects from tooth removal was
Figure 1. Preoperative panorex.
Figure 2. Postoperative panorex. Figure 3. Maximum incisal opening (0 mm).
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minimal as the patient already had calciﬁcations of the masseters
and surrounding soft tissues.
Postoperatively, the patient was noted to have a posterior
interarch distance of approximately 2.5 cm (Figure 5). No oral-
antral communication was noted, and no further ossiﬁcations were
noted in the surrounding soft tissues. During the 3-week postop-
erative visit, the patient reported drinking ﬂuids and supplemen-
tal shakes on the left side to be signiﬁcantly easier. In addition, the
patient was noted to have a 2 kg weight gain and future weight gain
is expected.
4. Conclusion
Later in the disease process, patients with FOP can have mal-
nutrition and poor oral intake secondary to minimal mandibular
movement and the lack of interdental or maxillomandibular spacing.
This case demonstrates that the extraction of maxillary and man-
dibular molars can be completed in patients with FOP, under general
anesthesia, with appropriate communication and cooperation with
the anesthesiologist, and this technique can improve oral intake and
result in appropriate weight gain.
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Figure 4. Right side occlusion.
Figure 5. Left side occlusion.
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